Attenuation of homocysteine-induced endothelial dysfunction by exercise training.
Hyperhomocysteinemia is an independent risk factor for the development of cardiovascular disease. Exposure of endothelial cells to elevated levels of homocysteine (HCY) results in decreased availability of nitric oxide (NO) and impaired vascular function, both of which are early events in atherogenesis. Exercise training improves vascular function by increasing endothelial NO production secondary to an increase in the enzyme responsible for its synthesis, endothelial nitric oxide synthase (eNOS). We hypothesized that exercise training would increase endothelial NO production, which would attenuate the endothelial dysfunction associated with HCY exposure. Rats were randomly assigned to either sedentary (SED) or exercise (EX) groups. The exercise regimen consisted of treadmill running at 20-25 m/min, 15% grade, 30 min/day, 5 day/week for 6 weeks. Aortic rings obtained from SED and EX trained rats were incubated with 2 mM HCY for 120 min, then exposed to norepinephrine (NE 100 nM) to induce vasoconstriction. Once a stable contraction plateau was achieved, rings were exposed to increasing concentrations of the receptor-mediated endothelium-dependent vasodilator acetylcholine (ACh; 0.1, 1, 10, 100 nM). This procedure was repeated with the non-receptor-mediated endothelium-dependent vasodilator A-23187 (0.1, 1, 10, 100 nM), and the endothelium-independent vasodilator, NaNO(2) (0.1, 1, 10, 100 muM). In addition, eNOS protein content and eNOS enzyme activity were determined. Aortic rings obtained from exercise trained rats demonstrated significantly (P<0.05) greater relaxation to both ACh and A-23187 in comparison to aortic rings obtained from SED rats following exposure to HCY. Additionally, exercise training increased aortic eNOS protein content and activity. Our data demonstrate that exercise training improves endothelium-dependent vasorelaxation following HCY exposure and this may be due, at least in part, to elevated levels of eNOS protein and an increase in eNOS activity. These results suggest the possible role exercise may play in attenuating the endothelial dysfunction associated with hyperhomocysteinemia.